Background: Surgery has a rich and colourful history dating as far back as, at least, the Neolithic period. There have been many advances in knowledge and technology, as well as changes to working conditions and public perception and expectations. The urology training programme is jointly managed by the Royal Australasian College of Surgeons and the Urological Society of Australia and New Zealand. Urological training in Australia and New Zealand has undergone a number of changes over the years. Methods: A PubMed search was performed to find articles related to surgical training and, more specifically, urological training in Australia and New Zealand. The search terms that were used included 'urology training', 'surgical training', 'Australian urology history' and 'New Zealand urology history'. Results: This narrative review outlines the origin and history of this training programme and describes the changes that have led to the current model of urology training. It also relates some of the current and future challenges faced as the training programme continues to evolve in order to improve its ability to train future urologists to meet the needs of the community and to ensure public safety. Conclusion: The urological training programme has evolved a number of times in order to tackle the challenges presented by evolving technology, community expectation and the needs of the trainee.
Introduction
The history of urological training in Australia and New Zealand (ANZ) has been documented in a variety of ways. [1] [2] [3] [4] [5] In brief, the Royal Australasian College of Surgeons (RACS) and the Urological Society of Australia and New Zealand (USANZ) deliver the urology training programme in cooperation. This narrative review describes the training programme and its evolution to date.
Method
A PubMed search was performed to find articles related to surgical training and, more specifically, urological training in ANZ. The search terms that were used included 'urology training', 'surgical training', 'Australian urology history' and 'New Zealand urology history'. The search broadly canvassed the published English language literature to find articles that could provide background, perspective and detail about surgical history and urological training and education with a focus on the programmes delivered by the RACS. A total of 9950 articles were retrieved, of which 300 abstracts were reviewed. Pertinent papers were shortlisted for the development of themes, and cross-referencing was performed with other published information. Further detail was sourced directly from the corporate history of the RACS and USANZ staff.
From the neolithic to the neoclassical periods: a snapshot of surgical evolution
Claudius Galen, a gladiator and surgeon of the Roman Emperor, contributed greatly to anatomical study via the dissection of animals. 6 He defined the urinary tract, even including a description of the anti-reflux property of ureters. 6 Despite this progress in medical knowledge, dissection of the human body was banned by the Catholic Church until the 14th century. Leonardo Da Vinci and Andreas
The Medieval times saw the arrival of The Barber Surgeons. These 'barbers' were not only skilled in haircuts but practiced amputations, closed reduction of fractures and tooth extractions, even though they had no formal education or training. Somewhat paradoxically, the physicians who were the only members of the community with a formal medical education did not perform invasive procedures.
The first Fellowship of Surgeons was established separate from the Barber Surgeons. In 1540, the Barber's Company and the Fellowship of Surgeons united. In 1745, with the increasing expectations of professionalism, the Company of Surgeons broke away from the Barber's Company. 8 
Pioneers in urology and surgery
There are a number of eminent surgeons who have left behind an incredible legacy. Surgery for the removal of stones was one of the earliest procedures performed, with records dating as far back as the time of Hippocrates. Initially, the operation was performed trans-urethrally and was complicated by high rates of fistula and abscess formation. Frère Jacques (1651-1714), a cavalryman who learnt to read and write so that he could be an apprentice to an Italian lithotomist, pioneered his own novel technique of lithotomy. 9 William Cheselden (1688-1752) was an English surgeon and scholar. He was one of the few surgeons of the time who had a formal education. 10 He taught anatomy and wrote a dissertation on lithotomy where he explained how he improved on Jacques' technique by reducing operative time and mortality. 11 The first suprapubic approach to bladder stone removal was performed in 1559 by Franco, a Lausanne surgeon. It is reported that Franco felt that the risk of postoperative infection was too high and therefore did not promote this as a valid technique. It was not until 1755 that this approach became more widely used.
11,15
The discovery of anaesthetics made a significant contribution to surgery. In 1799, Humphrey David discovered the use of nitrous oxide, but it was not until 1842 that nitrous oxide was actually used in the operating theatre. James Simpson began using chloroform in 1847. 12 Therefore, for the first time, surgery was no longer a harrowing theatrical performance. Perhaps one of the most important contributions to surgery was the discovery of antisepsis by Joseph Lister in 1867. 13 Prior to this discovery, up to 80% of all surgical procedures were complicated by either sepsis or haemorrhage. 14 Lister demonstrated that the rate of sepsis could be reduced by spraying carbolic acid around the wound at the time of surgery. Despite Lister's visionary understanding of the possible causes of infection, his teachings and techniques were not implemented for decades. 15 Around the same time, surgeons in Germany introduced preoperative hand and clothing sterilization, with the first surgical gloves being worn in 1890. 16 The beginnings of urological training in ANZ
In the year 1800, the Company of Surgeons was granted a Royal Charter by King George IV and, they formed the Royal College of Surgeons in London. 17 This title was later changed to include all of England. The RACS was established in 1926. It awarded the 'Fellowship of the Royal Australasian College of Surgeons' (FRACS) as an official recognition of one's ability to practice surgery. The role of the RACS was to uphold and monitor the standards of surgical practice and to facilitate training. Upon its foundation, there were 41 appointed fellows. In the early years, surgeons were required to submit 50 case commentaries to the Censor-In-Chief for consideration of election to Fellowship. 18 A significant amount of time passed before urology was recognized as a surgical specialty by the RACS. Urological procedures had been historically performed by general surgeons. In 1937, the Urological Society of Australasia (USA) was established. Keith Kirkland played a significant role in its foundation. It was the second oldest urological society in the world, following the American Urological Association, which was formed in 1902. 3 The first five
Presidents of the USA were all general surgeons who trained in urology and spent time overseas. 2 Harry Harris was the first specialist urological surgeon appointed as a full-time urologist in 1914. 5 His importance in urological history is commemorated through the Harry Harris Oration at the Annual Scientific Meeting of the USA. 4 In 2006, to better reflect its membership base, the name of the USA was changed to the USANZ.
Evolution of urological training in ANZ
Traditional surgical training was based on the apprenticeship model, which did not include any formal teaching of the skills necessary to operate. In 1970, the RACS established a formal urological training programme that involved 1 year of general surgery followed by 2 years of urology. By 1981, a third year of urology was added.
Basic surgical training and advanced surgical training What became known as advanced surgical training (AST) was formalized and launched in 1979, with a further formalization of the basic surgical training (BST) component in 1998. Junior medical officers who aspired to become surgeons undertook 2 years of surgical clerkship, becoming residents and then registrars, thereby gaining experience in surgery and learning fundamental surgical skills. Those registrars who successfully completed their Part One (General Surgical Sciences) Examination and were deemed suitable for selection were placed into one of nine surgical subspecialties. For many registrars, this was a challenging training model as there were limited AST positions available. A general philosophy existed that candidates needed to have the right personality, skill set and attitude, but there were no specific criteria. 19 As a result, a significant number of well-skilled potential candidates after 2 years of BST were unable to progress to AST. Subsequently, there became an increasing disparity between the increasing numbers of BSTs and limited available AST jobs, prompting an adjustment to the system.
Surgical education and training programme
The change to the urology training programme aimed to improve the transparency of trainee selection and give aspiring surgeons a more confident surgical career pathway once surgical training had commenced. The process of change began in 2005 and was later named the 'SET program' (SET, Surgical Education and Training) that was introduced in 2008. The focus of the programme was education and training. This programme was shorter in duration. It therefore became necessary for basic surgical skills to be taught with greater efficiency. The skills needed to be delivered in a short period of time, in a structured fashion with appropriate learning objectives and assessment processes. To ensure that patient safety was protected, surgical skills labs and simulation became increasingly utilized. [20] [21] [22] Furthermore, 'competency-based training' (CBT) was adopted in place of the traditional 'time-based' model. 23 The challenge ahead, as a result of moving away from earlier models, was that there remained complexities in globally defining competency. 24, 25 There was an implication from CBT that, upon completion, a surgeon would be competent. 26 Opponents suggested that the CBT style of education could be reductive and that it ignored the richness of the global traditional model. 27, 28 It was, therefore, important to ensure that supervisors who were trained in the traditional 'time spent' model understood and embraced the CBT model in order for the system to be effective.
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The SET programme in urology comprised 2 years of general surgery followed by 4 years of urology. 31 An aspiring surgeon could work for some time as an 'unaccredited' registrar prior to commencing the SET program. However, once an applicant was successfully selected into the SET program, he or she is termed an 'accredited' registrar. Upon completing all the requirements for SET, he or she would qualify as a urological surgeon. In this manner, the pathway through surgical training became more streamlined in comparison to the BST-AST system. Relative numbers of applicants/appointments are shown in Table 1 . When the FRACS in urology was initially awarded, it was considered 'incomplete' without the FRCS. Registrars were required to seek further training, commonly in the United Kingdom. From 1967, most trainees travelled to the United Kingdom and North America to complete their Fellowships. 1 By the mid-1970s, however, FRACS (Urology) had become acknowledged and accepted by peers, without the formal requirement to attain an additional FRCS. International fellowships, however, continued to be considered a rite of passage and were undertaken by the majority of qualifying urologists from ANZ. 32 More recently, post-training fellowships within ANZ have become accepted. With the institution of SET, the SET 6 year was also formalized to enrich the operative training of candidates. In effect, this final year served as a 'pseudo-fellowship' year. Trainees had often completed the Fellowship Examination and the majority of their training requirements.
New SET Program
The most recent changes to the urology training programme in 2016 are several points of fine-tuning of SET. 33 The 6 
Developments in the examinations and assessments
Medical knowledge, particularly in physiology, anatomy and pathology, has always been mandatory knowledge for a surgeon, and standardized examinations have been relied upon to assess knowledge. The first RACS Primary (Part One or GSSE) was held in 1929 in Melbourne, Australia and in Dunedin, New Zealand. 35 These early examinations had an unlimited syllabus and were written by scientists who had an expertise in a particular area. The earlier surgical examiners lived by the philosophy that trainees should have a broad knowledge of all areas that could possibly relate to a patient, including ward, operating and post-mortem examinations. 18 There was a high failure rate in this Part One examination, with only 25% of candidates being successful in their first attempt. A syllabus was introduced in 1968, with some opponents arguing that trainees should not limit their reading/knowledge to a prescribed set of topics. 35 Feedback on examination performance was not officially offered, but this did eventually become available in 1975. 36 The timing of the Part One/GSSE has changed as models of surgical training evolved. For a period of time, in the earliest model, it could be attempted by medical students. In the BST era, the exam was undertaken during the BST years. Once the SET program was introduced, the GSSE could only be attempted during SET and needed to be successfully passed by the end of the second year of training with a maximum of four attempts. A number of trainees, however, remained unsuccessful after multiple attempts, which led to their dismissal from the training programme. With nSET, the GSSE has been re-instituted as a prerequisite for entry into the urological training programme. In addition to avoiding a number of trainees being dismissed for failure to pass GSSE after 2 years of accredited surgical training, another benefit of placing the GSSE as a prerequisite for entry into the urological training programme is that preparing for the examination provides trainees with a broad foundation of knowledge that they can build on throughout their training.
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In the SET program, various assessments were introduced as part of an ongoing assessment and feedback process for the trainee. Conducted at least quarterly, these assessments included DOPS and mini-CEX. In the DOPS assessment, the trainee would be observed performing a procedure appropriate to his or her level and evaluated on his or her knowledge, preparation, performance and documentation of the procedure. 37 In the Mini-CEX assessment, the trainee was evaluated on his or her ability to communicate with patients either through history taking, discussing a new result or performing an examination that can be conducted on the ward, in clinic or in the theatre setting. 38 In nSET, the quarterly assessment continues to function as formal feedback from the trainee supervisor regarding the trainee's overall ability to perform the nine RACS competencies. 39 
Discussion
The process of surgical and urological training has been constantly revised and remodelled. There remain significant numbers of applicants applying for training positions ( Table 1 ). The training Board of Urology is expected to continue to maintain transparency in the selection process and adapt their methods to select those most suited to surgical careers. Striking a balance between quantity in duration of training time and quality in efficiency and effectiveness of training is a challenge. The length of training programmes and the nature of the accredited posts must be designed to optimize the trainees' exposure and provide for a safe working environment. The need to increase training time was not unique to urology, and it appeared to relate to the reduced operative caseload and the impact of technology. 40 While much of surgical training does focus on technical skill, the non-technical skills continue to be important as well. CBT is more about how we teach than technical skills alone. 41 Apart from technical skill, developing surgical competence also requires good judgement, communication and professionalism. As these core attributes are not simply absorbed or ubiquitous, they must also be taught and assessed as part of the training programme. 42 The most appropriate methods of assessment are constantly being evaluated and may, in future, progress from point to point assessment (e.g. Mini-CEX and DOPS) to the more encompassing entrustable professional activities.
34, [43] [44] [45] With accelerating developments in device technology and surgical techniques, one of the greatest challenges facing RACS and USANZ will be in determining how to evaluate competence with certain technologies and novel procedures.
Conclusion
The urology training programme, as with all contemporary surgical training programmes, strives to graduate competent and safe surgeons. 46 The development and maintenance of urology training programmes will continue to be modified in order to meet the demands of patients, the community and trainees.
